Characterization of the unfolding of ribonuclease A in aqueous methanol solvents.
The effect of methanol on the thermal denaturation of ribonuclease A has been investigated over the -40 to 70 degrees C range. The transition was fully reversible to at least 60% (v/v) methanol at an apparent pH of cryosolvent (pH) of 3.0 and was examined at methanol concentrations as high as 80%. The unfolding transition, as monitored by absorbance change at 286 nm, became progressively broader and occurred at increasingly lower temperatures as the alcohol concentration increased. In 50% methanol, increasing the pH from 2 to 6 shifted the transition to higher temperature. A substantial decrease in cooperativity was noted at the more acidic conditions. On the other hand, increasing concentrations of guanidine hydrochloride in 50% methanol caused the transition to shift to lower temperatures with little effect on the cooperativity. The observed effects on the cooperativity of the unfolding transition suggest that methanol and lower temperatures may increase the concentration of partially folded intermediate states in the unfolding of ribonuclease. Comparison of the transition in 50% methanol as determined by absorbance or fluorescence, which monitor the degree of exposure of buried tyrosines and hence the tertiary structure, to that determined by far-UV circular dichroism, which monitors secondary structure, indicated that the major unfolding transition occurred at a higher temperature in the latter case. Thus, the tertiary structure is lost at a lower temperature than the secondary structure. This observation is consistent with a model of protein folding in which initially formed regions of secondary structure pack together, predominantly by hydrophobic interactions, to give the tertiary structure.(ABSTRACT TRUNCATED AT 250 WORDS)